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(57) ABSTRACT

An electromagnetic relay of a simple structure for reliably
making and breaking a high load voltage. First and second
fixed contact terminals are mounted on an insulating base
block. First and second branched moving pieces are attached
to the lower side of a hanging portion of a spring member.
When a relay coil 1s not excited, the first and second moving
pieces are resiliently urged into contact with a back-stop
plate, displaced from the first and second fixed contact
clements. When the relay coil 1s excited, contact elements
attached to the first and second moving pieces are resiliently
urged 1nto contact with respective contact elements attached
to the first and second fixed contact elements, electrically
connecting the respective first and second fixed contact
terminals.

45 Claims, 14 Drawing Sheets
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1
ELECTROMAGNETIC RELAY

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to an electromagnetic relay.
2. Description of the Related Art

An electromagnetic relay 1s used for making and breaking
a load voltage. In order to reliably make and break high load
voltages, however, attempts have been made to open and
close the contact point by using a motor as disclosed in
Japanese Unexamined Patent Publication (Kokai) No.
65685/1995. However, the device of the above publication
has a complex structure and 1s expensive. It has therefore
been attempted to connect plural electromagnetic relays
each having a pair of contact terminals in series (see FIG.
18) or to connect the contact terminals in series inside an
electromagnetic relay that has plural contact terminals (see

FIG. 19).

Even 1n the above-mentioned case, however, defects are
involved such as an increased number of steps for forming
wiring to make a connection among plural connection
terminals, an increase 1n the length of current-flow path in
the relay which generates greater heat, and use of plural
clectromagnetic relays or of an electromagnetic relay having
plural contact terminals which drives up the cost and makes
it difficult to decrease the size.

SUMMARY OF THE INVENTION

In view of the above-mentioned problems, it 1s an object
of the present mvention to provide a relay of a simple
structure capable of reliably making and breaking high load
voltages.

According to the present invention, there 1s provided an
clectromagnetic relay which comprises

a first fixed contact terminal and a second fixed contact

terminal spaced from each other on one surface of a
base block,

fixed conductor pieces, 1n a number n—1, mounted on said
one surface of said base block 1 alignment with and
between the first fixed contact terminal and the second
fixed contact terminal, and

moving conductor pieces, 1n a number n, formed by or
supported by cantilevered spring members that are
simultaneously moved by one or plural coils mounted
on said base block, for connecting the first fixed contact
terminal, the second fixed contact terminal and the two
neighboring fixed conductor pieces simultaneously 1n a
crosslinked manner,

wherein the first fixed contact terminal and the second
fixed contact terminal are connected together through
serially arranged contact sets of a number of 2n formed
by the first fixed contact terminal, second fixed contact
terminal, fixed conductor pieces of the number of n-1
and moving conductor pieces of the number of n,

while n 1s an integer of not smaller than 1.

The thus consftituted electromagnetic relay realizes the
making and breaking of a voltage on a base block through
plural serial contact sets.

The present invention may be more fully understood from
the description of preferred embodiments of the mmvention
set forth below, together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a first embodiment.
FIG. 2 1s a side view of the first embodiment.
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FIG. 3 1s a disassembled view of the first embodiment.

FIG. 4 1s a disassembled view of the first embodiment.

FIG. 5 1s a diagram 1llustrating the operation of contact
points of the first embodiment.

FIG. 6 1s a circuit diagram of the first embodiment.
FIG. 7 1s a perspective view of a second embodiment.
FIG. 8 1s a side view of the second embodiment.

FIG. 9 1s a perspective view of a part of the second
embodiment.

FIG. 10 1s a perspective view of a part of the second
embodiment.

FIG. 11 1s a perspective view of a part of the second
embodiment.

FIG. 12 1s a diagram 1llustrating the operation of contact
points of the second embodiment.

FIG. 13 1s a circuit diagram of the second embodiment.

FIG. 14 1s a side view of a third embodiment.

FIG. 15 1s a side view of a fourth embodiment.

FIG. 16 1s a view 1llustrating the operation of contact
points of a fifth embodiment.

FIG. 17a & 17b are view 1llustrating how to mount the
contact elements, wherein FIG. 174 illustrates a case of the
present mnvention, and FIG. 17b 1llustrates a case according
to a prior art;

FIG. 18 1s a circuit diagram 1illustrating a prior art.

FIG. 19 1s a circuit diagram 1illustrating a prior art.

Embodiments of the invention will now be described with
reference to the accompanying drawings.

FIG. 1 1s a perspective view 1llustrating a state where a
cover 1s removed from an electromagnetic relay of a first
embodiment, FIG. 2 1s a side view thereof, and FIGS. 3 and

4 are disassembled views thereof.

Referring to the drawings, a first side wall portion 21 and
a second side wall portion 22 of a bobbin 20 are secured to
a plastic base block 10, as will be described later, and a
vertical portion 31 of an L-type yoke 30 1s secured to the first
side wall portion 21 of the bobbin 20. A horizontal portion
41 of a spring member 40 1s attached by, e.g., rivets, to a
horizontal portion 32 of the yoke 30, and a hanging portion
43 continues to the horizontal portion 41 of the spring
member 40 via a folded portion 42, the hanging portion 43
extending downward to form a moving conductor piece. An
armature 47 made of a magnetic material 1s attached by
caulking to an upper portion 44 of the hanging portion 43.

The lower portion, 1n a position where the armature 47 1s
attached to the hanging portion 43 of the spring member 40,
1s branched 1nto two to form a first arm 435 and a second arm
46. Though the branched shape 1s not an absolute
requirement, 1t 1s possible to set suitable spring constants
relying on the branched shape and to accomplish the action
with a weak magnetic force and, hence, to decrease the
amount of electric power consumed by the coil.

Contact elements 45a, 46a made of a material having an
excellent arc-resistance property are attached to the first arm
45 and to the second arm 46. The back surfaces of the
protruded portions of the contact elements 45a and 464 are
scraped out to reduce the material cost.

A first fixed contact terminal 51 and a second fixed contact
terminal 52 are mounted on the base block 10, and have
contact elements 51a and 52a attached thereto. The first
fixed contact terminal 51 and the second fixed contact
terminal 52 are integrally connected to a first lead terminal
61 and to a second lead terminal 62 which are extending
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from the lower side of the base block 10 1n the drawing and
to which the external conductors (not shown) are coupled, in
a manner which will be described later.

The bobbin 20 has an 1ron core 23 arranged on the inside
of a cylindrical portion that 1s not shown, has a coiled
conductor 24 wound on the outer side thereof, and forms a
coll C together therewith. An end of the coiled conductor 24
1s coupled to an upper portion of a conductor pin 25 mounted
on a first side wall 21 of the bobbin 20, and a lower end of
the conductor pin 25 1s contacted to a first coil terminal 55
mounted on the base block 10, the first coil terminal 535 being
integrally formed with a third lead terminal 63 which 1is
extending from the lower side of the base block 10 as shown
and to which the external conductor (not shown) 1s coupled,
in a manner which will be described later.

Similarly, the other end of the coiled conductor 24 1s
coupled to an upper portion of a conductor pin 26 (see FIG.
3) mounted on a second side wall 22 of the bobbin 20, a
lower end of the conductor pin 26 1s contacted to a second
coll terminal 56 mounted on the base block 10, the second
coll terminal 56 being integrally formed with a fourth lead
terminal 64 which 1s extending from the lower side of the
base block 10 as shown and to which the external conductor
(not shown) 1s coupled, in a manner as will be described
later.

Further, a third coil terminal 57 having a slot 57a 1s
formed integrally with the third lead terminal 63 and,
similarly, a fourth coil terminal 38 having a slot 38a 1is
formed integrally with the fourth lead terminal 64. Both ends
of a protector element 59 are attached into the slots §7a, 58a
so that an excess current will not flow through the coil C.

When a current 1s supplied to the third lead terminal 63
and the fourth lead terminal 64 and the coil C 1s excited, the
armature 47 1s attracted to the side of the coil C, and the first
arm 45 and the second arm 46 of the spring member 40 move
to the side of the coil C, too.

As the coil C 1s excited and the spring member 40 moves
toward the coil C, the contact elements 45a and 46a of the
first arm 45 and of the second arm 46 come 1nto contact with
the contact elements Sla, 52a of the first fixed contact
terminal 51 and of the second fixed contact terminal 52.

Therefore, when a voltage 1s applied to, for example, the
first lead terminal 61, an electric current flows through the
first lead terminal 61, the first fixed contact terminal 51, the
contact element 514, the contact element 454, the first arm
45, the upper portion 44 of hanging portion 43 of spring
member 4, the second arm 46, the contact element 464, the
contact element 524, the second fixed contact terminal 52
and the second lead terminal 62. The first pair of contact
clements 45a and 51a form a first contact set CS1 and the
second pair of contact elements 46a and 524 form a second
contact set CS2, each of which sets can be spaced apart from
cach other, as shown by solid lines 1n FIG. 5, or can be
engaged, completing electrical connections therebetween as
shown by phantom lines 1n FIG. 5. Thus, the electric current
flows through two contact sets CS1 and CS2, and the time
for which the arc conftinues becomes shorter than that of
when a single contact set 1s employed. When the contact gap
1s the same as that of the single contact set, therefore, the
contact portion exhibits improved durability. When the
contact gap 1s narrowed, the electromagnetic relay consumes
less electric power.

FIG. 5 1s a top view schematically illustrating the flow of
clectricity, and FIG. 6 1s a circuit diagram. In FIG. 6, symbol
Z. denotes a load such as motor.

Aback-stop plate 11 1s molded with a resin integrally with
the base block 10. When the coil C has not been excited, the
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first arm 435 and the second arm 46 of the spring member 40
come 1nto contact with the back-stop plate 11 and their
positions are determined.

The back-stop plate 11 made of a resin 1s softened or 1s
melted when the current i1s not completely broken and heat
1s generated due to arcing 1n a state where the first arm 45
and the second arm 46 are brought into contact with the
back-stop plate 11 without exciting the coil C. Then, the first
arm 45 and the second arm 46 move away from the first and
second fixed contact terminals 51, 52 due to their own
resilient force. Accordingly, the arc ceases and the area of
burning does not spread much. When the back-stop plate 11
1s formed of a metal, on the other hand, the arc continues to
take place because the back-stop plate 11 does not melt, and
the area of burning spreads.

A production method according to the first embodiment
will be further described with reference to FIGS. 3 and 4.

The conductor pms 25 and 26 for passing an electric
current to the coil C are msert-molded 1n the first side wall

21 and 1n the second side wall 22 of the bobbin 20.

The bobbin 20 1s secured to the base block 10 with its first
foot portion 21a formed 1ntegrally with the first side wall 21
and second foot portion (not shown) formed integrally with
the second side wall 22 being inserted 1n holes 10A, 10B of
the base block 10, and with 1ts pawl 215 formed at the lower
end of the first foot portion 21a being engaged with the
lower surface of the base block 10.

As described earlier, the first fixed contact terminal 51 1s
molded integrally with the first lead terminal 61 to thereby
form a first fixed contact terminal assembly 71 as shown 1n
FIG. 4. The first fixed contact terminal assembly 71 1is
secured to the base block 10 with 1ts first fixed contact

terminal 51 being so insert-molded as to be located 1n the
hole 105 of the base block 10.

As described earlier, the second fixed contact terminal 52
1s formed integrally with the second lead terminal 62 to
thereby form a second fixed contact terminal assembly 72 as
shown 1n FIG. 4. The second fixed contact terminal assem-
bly 72 1s secured to the base block 10 with its second fixed
contact terminal 52 being so 1nsert-molded as to be located

in the hole 105 of the base block 10.

As described earlier, the first coil terminal 55 1s formed
integrally with the third lead terminal 63 and the third coil
terminal 57 to thereby form a first coil terminal assembly 73
as shown 1 FIG. 4. The first coil terminal assembly 73 1s
secured to the base block 10 with its first coil terminal 55 and
third coil terminal 57 being insert-molded so as to be

positioned 1n the holes 10d, 10e of the base block 10.

As described earlier, the second coil terminal 56 1s formed
integrally with the fourth lead terminal 64 and the fourth coil
terminal 58 to thereby form a second coil terminal assembly
74 as shown 1n FIG. 4. The second coil terminal assembly
74 1s secured to the base block 10 with its second coil

terminal 56 and fourth coil terminal 58 being insert-molded
so as to be positioned 1n the holes 10f, 10g of the base block
10.

The base block 10 shown 1n FIG. 4 has not been molded
in a shape as described above. From the standpoint of
explanation, the base block 10 shown in FIG. 4 shows the
mounting positions in a finished state without, however,
mounting the terminals.

According to the first embodiment constituted as
described above, the electromagnetic relay having two serial
contact sets 1s realized without executing the wiring
operation, to suppress the cost, and 1n a small size.
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Next, a second embodiment will be described. FIG. 7 1s
a perspective view of the second embodiment, and FIG. 8 1s
a side view thereof.

In the second embodiment, a third fixed contact terminal
53 and a fourth fixed contact terminal 54 are disposed facing
the first fixed contact terminal 51 and the second fixed
contact terminal 52 with the first arm 45 and the second arm
46 sandwiched therebetween. Contact elements 53a and 344
are attached to the third fixed contact terminal 53 and to the
fourth fixed contact terminal 54. Further, contact elements
45b and 46b are attached to the first arm 45 and to the second
arm 46 on the back side of the contact elements 454 and 46a4.

Referring to FIG. 9, the third fixed contact terminal 53 1s
molded mtegrally with a fifth lead terminal 65 to form a third
fixed terminal assembly 75. Referring to FIG. 10, the fourth
fixed contact terminal 54 1s formed integrally with the
second fixed contact terminal 52 and the second lead ter-
minal 62 to form a second fixed contact assembly 72'.

Holes 104 and 10: are formed 1n the base block 10. The

third fixed contact terminal assembly 75 1s so insert-molded
that the third fixed contact terminal 353 1s positioned 1n the
hole 10/, and the second fixed contact assembly 72' 1s so
insert-molded that the second fixed contact terminal 52 1is
positioned 1n the hole 10c¢ and the fourth fixed contact
terminal 54 1s positioned in the hole 10

The third fixed contact terminal S3 works as a break
contact terminal, and the fourth fixed contact terminal 54
works as a common contact terminal. The first fixed contact
terminal 51 and the second fixed contact terminal 52 are a
make contact terminal and a common contact terminal,
respectively, as in the first embodiment.

FIGS. 12 and 13 are a schematic view and a circuit
diagram 1llustrating the operation like FIGS. 5 and 6 of the
first embodiment. The electric current supplied to the load
flows 1n the same manner as 1n the first embodiment.

As will be obvious from FIG. 8, the height of the contact
clements 53a, 54a of the third fixed contact terminal 53 and
of the fourth fixed contact terminal 54 from the base block
1s larger than the height of the contact elements 51a, 52a of
the first fixed contact terminal 51 and of the second fixed
contact terminal 52 from the base block. This 1s because the
contact elements 45a, 46a of the first arm 45 and of the
second arm 46 come 1nto contact with the contact elements
S1a, 52a of the first fixed contact terminal 51 and of the
second fixed contact terminal 52 when the first arm 45 and
the second arm 46 are directed downward nearly vertically,
whereas the contact elements 45b, 465 of the first arm 45 and
of the second arm 46 come 1nto contact with the contact
clements 53a, 54a of the third fixed contact terminal 53 and
of the fourth fixed contact terminal 54 when the first arm 45
and the second arm 46 are tilted. Then, a stable contact 1s
obtained between the contact elements, and the circuit can
be reliably made and broken even for high voltages.

Next, described below 1s a third embodiment. FIG. 14 1s
a side view 1illustrating an electromagnetic relay of the third
embodiment. In the third embodiment, 1n comparison with
the first embodiment, an electrically insulating member 80 1s
interposed between the horizontal portion 32 of the yoke 30
and the horizontal portion 41 of the spring member 40, and
between the hanging portion 43 of the spring member 40 and
the armature 47. Therefore, the electric current 1s prevented
from flowing 1nto the yoke 30 and the armature 47; 1.¢., the
current carrying portion decreases and less heat 1s generated.
The armature 47 1s attached to the hanging portion 43 of the
spring member 40 by an electrically insulating fastening
fitting.
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Next, described below 1s a fourth embodiment. FIG. 15 1s
a side view 1llustrating an electromagnetic relay of the fourth
embodiment. In the fourth embodiment, 1n comparison with,
the first embodiment, the hanging portion 43 of the spring
member 40 1s terminated nearly at the end of the armature
477, the electrically insulating member 80 1s overlapped on
the hanging portion 43, and a sub-hanging portion 43" is
overlapped on the electrically insulating member 80. Then,
the hanging portion 43, the electrically insulating member
80 and the sub-hanging potion 43" are all secured to the
armature 47 by using an electrically insulating fastening
fitting, and the lower side of the sub-hanging portion 43' is
branched mto two to form the first arm 45 and the second
arm 46. Therefore, the current carrying portion 1s further
decreased to generate even less heat.

The third and fourth embodiments can be applied even to

the second embodiment.

Next, described below 1s a fifth embodiment, as shown 1n
FIG. 16. In the fifth embodiment, a fixed conductor piece
150 1s disposed between the first fixed contact terminal 51
and the second fixed contact terminal 52 of the first
embodiment, and contact elements 150a and 150bH are
attached to near both ends of the fixed conductor piece 150.
Further, a first separate moving piece 140 and a second
separate moving piece 240 separated from each other
through the msulating member 80 are attached to the hang-
ing portion 43 of the spring member 40. The {first separate
moving piece 140 and the second separate moving piece 240
are branched 1nto two, respectively. The first separate mov-
ing piece 140 has, attached thereto, a contact element 140q
that comes 1n contact with the contact element 51a of the
first fixed contact terminal 51 and a contact element 1405
that comes 1n contact with the contact element 150a of the
fixed conductor piece 150, and the second separate moving
piece 240 has, attached thereto, a contact element 240a that
comes 1n contact with the contact element 52a of the second
fixed contact terminal 52 and a contact element 2405 that
comes 1n contact with the contact element 1505 of the fixed
conductor piece 150.

When the coil C 1s excited, therefore, an electric current
flows through the first lead terminal 61; the first fixed contact
terminal 51, the contact element 51a, the contact element
140a, the first separate moving piece 140, the contact
clement 1405, the contact element 1504, the fixed conductor
piece 150, the contact element 1505, the contact element
240b, the second separate moving piece 240, the contact
clement 240a, the contact element 52a, the second fixed
contact terminal 52 and the second lead terminal 62. Thus,
the electric current flows through four contact sets, the time
in which the arc continues 1s further shortened, and the
resistance against the arc 1s further improved.

The fifth embodiment has dealt with the case where only
one fixed conductor piece was used. Similarly, however, 1t 1s
also allowable to increase the number of the fixed conductor
pleces.

The effect of the serial arrangement 1s lost 1f the contact
sets are closed and opened 1n a dispersed manner. It 1s
therefore desired that the contact sets are so controlled as to
be closed or opened all within a predetermined period of
time, e¢.g., within 0.1 ms. Concretely speaking, this 1s done
by controlling the spring constant of the spring member that
1s a material forming the moving conductor pieces.

This holds true even when there 1s no fixed conductor
piece as 1n the first through fourth embodiments or even
when there are many fixed conductor pieces.

Next, described below 1s the attachment of the contact
element to the first fixed contact terminal 51 1n each of the
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embodiments. FIG. 174 1s a diagram 1llustrating a portion of
the first fixed contact terminal 51 of a decreased thickness
and to which the contact element S1a 1s afhixed, as a rivet.
FIG. 17b 1llustrates a conventional attachment. As will be
obvious from the comparison of the two, an intermediate
portion M of the contact element 51a 1n the embodiment of
the 1nvention 1s smaller than an intermediate portion M' that
1s attached according to the prior art, and reduces the
material cost.

What 1s claimed 1s:

1. An electromagnetic relay comprising;:

a first fixed contact terminal and a second fixed contact
terminal spaced from each other on a first main surface
of a base block;

fixed conductor pieces of a number n-1 mounted in
adjacent, spaced relationship on said one surface of
said base block 1n alignment with, and between, the
first fixed contact terminal and the second fixed contact
terminal; and

an L-type yoke affixed to the base and having a first leg
transverse to the first main surface of the base in a
second leg extending parallel to and spaced from the
first main surface and a coil mounted therebetween
having a axis parallel to the first main surface;

an armature and a generally L-shaped spring having a first
leg portion, a central mounting portion secured to a
central portion of an outer surface of the armature and
resiliently displacing the armature from the coil and a
second leg portion comprising at least one moving

conductor piece, n a number n, supported by the
cantilevered spring member portion and simulta-
neously moved with the armature by energization of the
coll mounted on said base block, for connecting the first
fixed contact terminal, the second fixed contact termi-
nal and the two adjacent fixed conductor pieces simul-
tancously 1n a series circuit relationship, a central,
extension portion of the spring, integral with the central
portion thereof, extending to and engaging an upper
portion of the outer surface of the armature; wherein:
the first fixed contact terminal and the second fixed
contact terminal are connected together through seri-
ally arranged contact sets of a number 2n formed by
the first fixed contact terminal, the second fixed
contact terminal, the fixed conductor pieces of the
number n—1 and the moving conductor pieces of the
number n, and
n 1s an 1nteger not smaller than 2.

2. An electromagnetic relay according to claim 1, wherein
a third fixed contact terminal 1s provided facing the first
fixed contact terminal with the moving conductor pieces
sandwiched therebetween, and a fourth fixed contact termai-
nal 1s provided facing the second fixed contact terminal with
the moving conductor pieces sandwiched therebetween, the
first fixed contact terminal serving as a make terminal, the
third fixed contact terminal serving as a break terminal, and
the second fixed contact terminal and the fourth fixed
contact terminal conductive to each other serving as a
common terminal.

3. An electromagnetic relay according to claam 1, wherein
the number of the coils 1s one.

4. An electromagnetic relay according to claim 1, wherein
the moving conductor pieces have a branched shape on the
side on where they come 1n contact with the first fixed
contact terminal, the second fixed contact terminal and the
adjacent and spaced fixed conductor pieces.

5. An electromagnetic relay according to claim 1, wherein
the moving conductor pieces are supported by the spring
member via an electrically isulating member.
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6. An electromagnetic relay according to claim 1, further
comprising a stopper which the moving conductor pieces
contact, defining their positions when the coil 1s not excited,
the stopper being molded with a resin integrally with the

base block.
7. An electromagnetic relay according to claam 1, wherein

contact elements are attached to the portions of the first and
second fixed contact terminals, of the third and fourth fixed
contact terminals, of the fixed conductor pieces and of the
moving conductor pieces that come in contact with one
another, the contact elements protruding toward the contact-
ing side, and the regions of the members to where the contact
clements are attached have a decreased thickness on the side
on where the contact elements are caulked.

8. An electromagnetic relay according to claam 1, wherein
the coil 1s one obtained by arranging an 1ron core on the
inside of a cylindrical portion of a bobbin that has a plate
portion and the cylindrical portion and by arranging a coiled
conductor on the outer side of the cylindrical portion, the
bobbin 1s secured to the base block with its plate portion
being 1nserted m a hole formed 1n the base block and with
its hook formed on the plate member being engaged with the
base block, and the coiled conductor 1s connected to a
terminal of the coil mounted on the base plate via a con-
ductor member for the coil, the conductor member for the
coll being 1nsert-molded in the bobbin.

9. An electromagnetic relay according to claim 8, wherein
the first and second fixed contact terminals or the third and
fourth fixed contact terminals and coil terminals are formed
by machining an electrically conducting plate memeber
integrally with the lead terminals which protrude from the
other surface of the base block and to which the external
conductors are connected, and are, then, insert-molded 1n the
base block.

10. An eclectromagnetic relay according to claim 9,
wherein there are provided a pair of terminals each having
a slot, and a protection element 1s mounted with its both ends
being mserted 1n the pair of slots.

11. An ceclectromagnetic relay according to claim 2,
wherein:

contact elements are attached to the portions of the first
and second fixed contact terminals, of the third and
fourth fixed contact terminals, of the fixed conductor
pieces and of the moving conductor pieces so as to
protrude toward the side of the contact surface;

the angle of the moving conductor pieces, relative to the
vertical line, when they come 1nto contact with the first
and second fixed contact terminals, 1s different from the
angle of the moving contact pieces, relative to the
vertical line, when they come into contact with the third
and fourth fixed contact terminals;

the contact elements of the moving conductor pieces that
come 1nto contact with the contact elements of the first
and second fixed contact terminals and the contact
clements of the moving conductor pieces that come 1n
contact with the contact elements of the third and fourth
fixed contact terminals, are located at an equal distance
from the center of movement of the moving pieces; and

a height of the contact elements of the third and fourth
fixed contact terminals from the base block 1s different
from a height of the contact elements of the first and
second fixed contact terminals from the base block, so
that the contact elements of the moving conductor
pleces come 1n contact with the contact element of the
first fixed contact terminal and with the contact element
of the third fixed contact terminal at their centers and
come 1n contact with the contact element of the second
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fixed contact terminal and with the contact element of
the fourth fixed contact terminal at their centers.

12. An celectromagnetic relay according to claim 1,
wherein plural contact sets are closed and opened within a
predetermined period of time.

13. An clectromagnetic relay according to claim 2,
wherein plural contract sets are closed and opened within a
predetermined period of time.

14. An clectromagnetic relay according to claim 2,
wherein contact elements are attached by caulking to the
portions of the first and second fixed contact terminals, of
the third and fourth fixed contact terminals, of the fixed
conductor pieces and of the moving conductor pieces that
come 1n contact with one another, the contact elements
protruding toward the contacting side, and the regions of the
members to which the contact elements are caulked have a
decreased thickness on the side on which the contact ele-
ments are caulked.

15. An clectromagnetic relay according to claim 2,
wherein the coil 1s one obtained by arranging an 1ron core on
the inside of a cylindrical portion of a bobbin that has a plate
portion and the cylindrical portion and by arranging a coiled
conductor on the outer side of the cylindrical portion, the
bobbin 1s secured to the base block with its plate portion
being 1nserted m a hole formed 1n the base block and with
its hook formed on the plate member being engaged with the
base block, and the coiled conductor 1s connected to a
terminal of the coil mounted on the base plate via a con-
ductor member for a coil, the conductor member for coil
being msert-molded 1n the bobbin.

16. An clectromagnetic relay according to claim 1,
wherein the outer surface of the armature has a stepped
coniliguration at the juncture of the central portion and the
lower portion whereby the lower portion of the spring
member 1s displaced from the lower portion of the outer
surface of the armature.

17. An celectromagnetic relay according to claim 1,
wherein the first leg portion, the central portion, the exten-
sion therefrom and the second leg portion of the spring
comprises a single unitary structure.

18. An clectromagnetic relay according to claim 2,
wherein the spring member comprises a first element includ-
ing the first leg portion and an integral and unitary end
extension and a second element comprising an end extension
overlapping the end extension of the first member and
together comprising the central portion secured to the arma-
ture and a second leg portion comprising the moving con-
ductor piece.

19. An electromagnetic relay according to claim 18,
further comprising an insulating layer separating the respec-
tive end portions of the first and second spring members.

20. An electromagnetic relay comprising:

a first fixed contact terminal and a second fixed contact
terminal spaced from each other on a first main surface

of a base block;

fixed conductor pieces of a number n mounted 1n adjacent,
spaced relationship on said one surface of said base
block m alignment with, and between, the first fixed
contact terminal and the second fixed contact terminal;
and

an L-type yoke affixed to the base and having a first leg
athixed to, and extending transverse to, the first main
surface of the base and a second leg extending parallel
to and spaced from the first main surface and having a
free end and a coil mounted therebetween having a axis
parallel to the first main surface and extending to the
free end of the second leg of the yoke;
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an armature and a generally L-shaped spring providing a
cantilevered, resiliently biased support of the armature
from the free end of the second leg of the yoke,
normally displaced from the coill and movable by
energization of the coil for rotation about the free end
of the second leg of the yoke and toward the coil,
against the resilient bias of the spring, for connecting,
the first fixed contact terminal, the second fixed contact
terminal and the two adjacent fixed conductor pieces
simultaneously 1 a series circuit relationship, the
spring having a first leg portion secured to the first leg
of the yoke, a pair of spaced, folded portions extending
from the first leg portion and over the free end of the
yoke and an upper portion of the armature, connecting,
at respective fold lines to corresponding, laterally
spaced portions of a central portion of the spring, the
central portion contacting and being secured to the
central portion of the armature and including a stabi-
lizing extension portion between the fold lines and
disposed on the upper portion of the armature and a
lower portion extending from the central portion and
carrying thercon the moving conductor pieces 1n a
number n:
the first fixed contact terminal and the second fixed
contact terminal are connected together through seri-
ally arranged contact sets of a number 2n formed by
the first fixed contact terminal, the second fixed
contact terminal, the fixed conductor pieces of the
number n—1 and the moving conductor pieces of the
number n, and

n 1s an integer not smaller than 2.

21. An clectromagnetic relay according to claim 20,
wherein a third fixed contact terminal 1s provided facing the
first fixed contact terminal with the moving conductor pieces
sandwiched therebetween, and a fourth fixed contact termai-
nal 1s provided facing the second fixed contact terminal with
the moving conductor pieces sandwiched therebetween, the
first fixed contact terminal serving as a make terminal, the
third fixed contact terminal serving as a break terminal, and
the second fixed contact terminal and the fourth fixed
contact terminal conductive to each other serving as a
common terminal.

22. An electromagnetic relay according to claim 20,
wherein the moving conductor pieces have a branched shape
on the side on where they come 1n contact with the first fixed
contact terminal, the second fixed contact terminal and the
adjacent and spaced fixed conductor pieces.

23. An clectromagnetic relay according to claim 20,
wherein the moving conductor pieces are supported by the
spring member via an electrically msulating member.

24. An clectromagnetic relay according to claim 20,
further comprising a stopper which the moving conductor
pieces contact, defining their positions when the coil 1s not
excited, the stopper being molded with a resin integrally
with the base block.

25. An clectromagnetic relay according to claim 20,
wherein contact elements are attached to the portions of the
first and second fixed contact terminals, of the third and
fourth fixed contact terminals, of the fixed conductor pieces
and of the moving conductor pieces that come 1n contact
with one another, the contact elements protruding toward the

contacting side, and the regions of the members to where the
contact elements are attached have a decreased thickness on
the side on where the contact elements are caulked.

26. An clectromagnetic relay according to claim 20,
wherein the coil 1s one obtained by arranging an 1ron core on
the 1nside of a cylindrical portion of a bobbin that has a plate
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portion and the cylindrical portion and by arranging a coiled
conductor on the outer side of the cylindrical portion, the
bobbin 1s secured to the base block with 1its plate portion
being 1nserted 1 a hole formed 1n the base block and with
its hook formed on the plate member being engaged with the
base block, and the coiled conductor 1s connected to a
terminal of the coil mounted on the base plate via a con-
ductor member for the coil, the conductor member for the
coll being insert-molded 1n the bobbin.

27. An electromagnetic relay according to claim 26,
wherein the first and second fixed contact terminals or the
third and fourth fixed contact terminals and coil terminals
are formed by machining an electrically conducting plate
member integrally with the lead terminals which protrude
from the other surface of the base block and to which the
external conductors are connected, and are, then, insert-
molded 1n the base block.

28. An electromagnetic relay according to claim 27,
wherein there are provided a pair of terminals each having
a slot, and a protection element 1s mounted with 1ts both ends
being mserted 1n the pair of slots.

29. An electromagnetic relay according to claim 20,
wherein plural contact sets are closed and opened within a
predetermined period of time.

30. An electromagnetic relay according to claim 20,
wherein plural contact sets are closed and opened within a
predetermined period of time.

31. An clectromagnetic relay according to claim 20,
wherein the outer surface of the armature has a stepped
coniliguration at the juncture of the central portion and the
lower portion whereby the lower portion of the spring
member 1s displaced from the lower portion of the outer
surface of the armature.

32. An electromagnetic relay according to claim 21,
wherein the spring member comprises a first element 1includ-
ing the first leg portion and an integral and unitary end
extension and a second element comprising an end extension
overlapping the end extension of the first member and
together comprising the central portion secured to the arma-
ture and a second leg portion comprising the moving con-
ductor piece.

33. An clectromagnetic relay according to claim 32,
further comprising an insulating layer separating the respec-
five end portions of the first and second spring members.

34. An electromagnetic relay according to claim 1,
wherein the lower portion of the spring comprises a pair of
spaced, parallel arms carrying respective, moving contact
clements.

35. An electromagnetic relay, comprising:

an 1nsulating base having a main surface;

first and second fixed contacts, supported on the main
surface of the insulating base, spaced apart from each
other along an axis and having contact elements dis-
posed substantially transversely to the insulating base
main surfaces; and

a cantilevered spring member of first and second arm
portions 1ntegrally connected by a pair of laterally
spaced folded portions 1n an L-shaped configuration,
the first arm being supported by the insulating base so
as to extend parallel thereto;

a coil disposed between the first spring member and the
main surface and having an active end;

the second arm portion being connected to a surface of,
and carrying thereon, an armature, the second arm
portion having an integral extension, disposed interme-
diate the pair of laterally spaced folded portions,
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extending to, and disposed on, an upper portion of the
armature surface relatively to the connection of the
second arm to the armature surface, the second arm
being rotated relatively to the first arm about a second
axis parallel to the first axis against the resilient biasing,
thereof upon energization of the coil; and

the second arm carrying first and second movable contacts
adjacent a free end thereof which move by the rotation
of the second arm, from positions displaced from, to
positions electrically contacting, the first and second
fixed contacts, the second arm of the cantilevered
spring member electrically, serially connecting the first
and second fixed contacts when engaged by the
respective, first and second movable contacts.

36. The eclectromagnetic relay as recited 1n claim 385,

wherein:

the plural fixed contacts comprise first and second, elec-
trically non-connected contact terminals having respec-
tive contact surfaces; and

the plural movable contact surfaces comprise first and
second electrically connected movable contact surfaces
which contact the respective fixed contact surfaces
respectively of the first and second electrically non-
connected contact terminals and the movable contacts
clectrically serially interconnect same.

37. The electromagnetic relay as recited in claim 335,
wherein:

the plural fixed contacts further comprise third and fourth
serially electrically connected contact surfaces aligned
with and disposed between the respective contact ter-
minals of the first and second electrically non-
connected contact terminals; and

the plural movable contact surfaces comprise first and
second pairs of electrically interconnected movable
contact surfaces, the first pair electrically contacting
and serially interconnecting the first and third fixed
contacts and the second pair electrically contacting and
serially interconnecting the second and fourth fixed
contact surfaces.

38. The electromagnetic relay as recited in claim 385,

wherein:

cach movable contact and respective fixed contact ele-
ment electrically contacted thereby, together, define a
contact set.
39. The electromagnetic relay as recited in claim 385,
wherein:

the plural fixed contacts further comprise a fixed contact
clement having a pair of fixed contact surfaces aligned
on the third axis and spaced between the respective
fixed contact surfaces of the first and second fixed
contacts; and

the movable contact further comprises a further pair of
clectrically connected contact surfaces spaced along
the second axis; and

the first pairr of movable contact surfaces electrically
contact the respective fixed contact surfaces of the first
fixed contact and the adjacent fixed contact of the fixed
contact element and the movable contact electrically
connecting same 1n series and the second pair of
movable contact surfaces electrically contacting the
respective fixed contact surfaces of the second fixed
contact and the adjacent fixed contact surface of the
fixed contact element and the movable contact electri-
cally connecting same 1n series.
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40. An electromagnetic relay, comprising:
an 1nsulating base;

first and second fixed contacts having respective fixed
contact surfaces and (n-1) fixed conductor elements
separating the first and second fixed contacts and each
having a pair of respective fixed contact surfaces, the
first and second fixed contacts being supported on a
main surface of an insulating base and spaced from
cach other along a first axis;

a cantilevered spring member of an L-shaped configura-
tion 1 a rest condition and defining first and second
arm portions, the first arm portion being supported by
the base and the second arm portion being rotatable
relatively to the first arm portion about a second axis,
parallel to the first axis, and carrying (n) moveable
contacts thereon adjacent a free end thereof and aligned
along a third axis, parallel to the first and second axes,
the first and third axes being spaced by a common
distance from the second axis;

cach movable contact comprising a pair of electrically
connected, movable contact surfaces;

a coil mounted on the 1nsulating base and, when electri-
cally energized, rotating the second arm portion rela-
tively to, and toward, the first arm portion, against a
resilient force of the cantilevered spring member, and
thereby moving the (n) movable contacts from posi-
tions displaced from, to positions electrically
contacting, respective fixed contact surfaces, each pair
of adjacent movable contacts electrically contacting
and serially connecting a respective pair of fixed con-
tact surfaces; and

n 1s a positive integer not smaller than two.

41. The electromagnetic relay as recited in claim 40,
wherein the fixed contact surfaces are disposed substantially
transversely to the insulating base.

42. The eclectromagnetic relay as recited i claim 40,
wherein:
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the first and second fixed contacts respectively comprise

first and second, electrically non-connected contact
clements.

43. The electromagnetic relay as recited in claim 40,
wherein:

cach of the first and second movable contacts comprises

a respective pair of movable contact elements;

the respective pair of movable contact elements of the first

movable contact electrically contact the respective, and
adjacent, fixed contact elements of the first fixed con-
tact and the adjacent fixed contact element of the fixed
conductor element and the same are serially connected
by the first movable contact; and

sccond movable contact electrically contact the
respective, and adjacent, fixed contact elements of the

second fixed contact and the adjacent fixed contact
element of the fixed conductor element and the same

are serially connected by the second movable contact.

44. The electromagnetic relay as recited in claim 43,
whereln:

the plural fixed contacts further comprise third and fourth

serially electrically connected contact elements; and

the plural movable contacts comprise first and second

adjacent pairs of movable, electrically connected
contacts, respectively serially connecting the first and
the third fixed contacts and the fourth and the second

fixed contacts when electrically contacting same.

45. The electromagnetic relay as recited in claim 40,
wherein:

cach movable contact and a respective fixed contact

clement, electrically contacted thereby, together define
a contact set.
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